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First Partial Report on Problem &-8.U 
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17 March 19M 

Heelstance to Perforation by 3h-.Qrain Fragment-Simulating Projectile tt-l-f 

of Various Kumbers of Layer» of 17-1/? Or. Nylon 

Duck: 

1. In response to a request from the Offioe, Chief of Ordnance, **■' 
'various numbers of layers of 17-1/? o*. nylon duck have been teeted with the 
3^-graln fragment-simulating projectile developed at this arsenal ;^^~ 

- 2. In accordance with Instructions the balli?tie units of several 
piles of this materiel, es affixed to a dummy, were determined. In addition 
similar plies of this material mounted rigidly on a weeden ballistic frame    '•>" 
were tested with the same projectile. The results of each aerie« of test« 
appear in Table X in company with the estimated ballistic limits of good      g- 
Radfield manganese steel of eouivalent weight per soucre foot. jJTbese values   P- 
hare also been plotted in Figure 1. ^*>**^«^ 

3. Examination of this figure discloses that at lower limit velocities ! 
a riven ply of this material, mounted loosely, so that it may react freely to 
impact, offers resistance superior to that of the same ply, mounted rigidly,   gp 
so that its reaction to impact Is Impeded. A« limit velocity increase*,      it 
however, this superiority decreases until a 12-ply combination, loosely mounted, >'.'; 
enjoys no superiority over a rigidly mum-ted combination of the same thickness. '-•'. 
This diminution of superiority as velocity incr»r.see is doubtlesa attributable 
to the fact that at lower velocity the time consumed in perforation is such ma 
allows a loosely mounted material a measure of reaction before complete perfor- *-'• 
ation. whereas es v«l*eity increases and the time expended in perforation com» &~ 
seouently decreases a leaser degree of reaction e*n take place prior to failure :'"-'. 
until, at a critical velocity, the permitted reaction of the loosely mounted   '/,''. 
combination and that of the rigidly mounted combination apparently «coalites 
and the resultant resistance of both is virtually Identical. 

l".,.-.'.V 

U. Prom Figure I It also appears that in thickness less than «bout    Ä r 
lj-ply a given weight of the subject material affords resistance to perforation ' '- VS 
by a 3Wreln fragaent-einulatln«? projectile <M-S superior to that of an eouiv-; 
alent weifet of steel. In thicknesses greater than 13-ply, however, it is tue- -..•>;■; 
pected that an eoual weicht of steel will provide the greater resistance to ',-; .*•'.■ 
attack with this type of projectile. A current lade of projectile« preclude« ^' -"- 
a more complete investigation of this problem at this time. S  

(1) 0.0. 1*3/0* («.), wta# 1423/1^1 (c).  
U> WAX ?S2/2h7 (c). 
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5. Farther experimentation with different typet of projectiles is   i 
contemplated and will be reported at soon at results become available.      ,-'.'-'y 

APPROTIDl 

If.  k. MATTH1CVS 
Major, Ordnance Dept. 

J. F.  SÜLI.IYAN 
Jr. Engineer 
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